Zoppi, Peracino, Marcovina and Fenili: Uric acid enzymatic determination on a centrifugal fast analyzer 59 J. Clin. Chem. Clin. Biochem. Vol. 18,1980, pp. 59-65 (Received February 12/September 17,1979) Summary: The performance of a uric acid determination kit has been evaluated for five months, under routine conditions, in a General Hospital Biochemical Laboratory.
Introduction
The rapid and reliable routine determination of uric acid in biological fluids seems to have been for many years an insurmountable problem for Clinical Chemists. Many papers have appeared and a large number of chemical principles have been exploited; some of these are non-specific: phosphotungstate reduction (1), iron (III) reduction (2, 3, 4) , copper (II) reduction (5, 6) , others are more specific, using uricase in conjunction with redox systems (7) (8) (9) (10) (11) (12) .
The Kageyama method (13) has proved very popular, but it is difficult to apply to fast analyzers, particularly the centrifugal ones; in addition, there are problems of recovery (14) .
For the latter type of instrument the only method so far applicable is the determination of uric acid by measurement of the decrease in absorbance at 293 nm due to the destruction of uric acid by uricase (15, 16, 17) ; this method is troublesome and extremely imprecise under normal routine conditions.
Very recently, a six year old colorimetric method proposed by Barham & Trinder (18) has been revived by different workers (19, 20, 21, 22) .
Problems of interference by bilirubin and hemoglobin (21) (22) (23) (24) and of ascorbic acid (19) in the "Trinder*s reaction" have been solved in different ways.
In recent months different versions of a new kind of determination based on the Haeckel technique and data (25) have been reported (26, 27, 28) . This technique does not suffer from bilirubin, ascorbate and hemoglobin interference. In this paper we discuss the problems encountered in setting up a commercial kit for the uric acid determination 1 ) on a CentrifiChem System 300, and we present solutions for these problems.
Another very recently reported method (29) , for the same kind of instrument, does not appear to exhibit the same high performance. 
Material and Methods

Reagents
Test procedures
The operation protocol for the CentrifiChem S-300 with the SKI reagents (tab. 1) used during this research was the one suggested byAlliguie et al. (31) and independently set up by us, as reported previously (22) . The same protocol was also used for on the spectrophotometer, using proportional volume modifications to allow for the characteristics of the instrument. The characteristics of the uricase fiomAspergillusflavus (used in the SKI kit) have been outlined by Laboureur et al. (30) and by Tiffany et l. (16) . The same enzyme is used in the Ames Sera-pak uric acid kit. The protocol for the 293 nm method, as performed on the CentrifiChem, was according to Roche Diagnostica (32) with home-made reagents and hog liver uricase, while the manual 293 nm method was performed according to Scheibe et al. (33) . The colorimetric enzymatic Ames test was performed manually according to the procedure suggested by the producer. The colorimetric (Fe^/o-phenanthroline) test was performed on a Vickers D-300, according to the procedure suggested by the manufacturer (2). The Urica-quant manual test was performed according to the producer (13) .
In February 1978, when we started to evaluate the SKI kit on the CentrifiChem, we discovered that data obtained with this procedure were on average 120 μτηοΙ/1 higher than the values we had previously obtained with the 293 nm method on the CentrifiChem. By performing a serum blank with distilled water in place of the reagent, in the same proportions used in the proper test, and holding this blank in the instrument memory before we performed the test, the difference was lowered, giving a correlation y = 49 + 0.93 χ (x = 293 nm method, y = SKI method), r = 0.93 (22) .
This approach was, however, completely arbitrary, and the situation therefore remained unsatisfactory. As the blank increment with sera was also observed in properly cleaned glass cuvettes in the spectrophotometer, the hypothesis was rejected of a carry over between different reactants on the teflon lining of the CentrifiChem rotor (this does occur for some inorganic substances e. g. NH4 and phosphate). We noticed that sera from patients with liver disease, with glutamate dehydrogenase particularly elevated (from 50 to 80 U/l at 25 °C) and infused with "Glutestere", showed an abnormal increase in the reaction blank in comparison to sera containing lower glutamate dehydrogenase concentrations ( fig. 1 ). When we allowed the reaction (without uricase) to continue for a long time (12-20 hours) , the spectra shown in figure 2 were obtained by scanning the reaction product against a blank of the same serum. Analysis of these spectra suggests that they are due to NAD(P)H. fig. 1 scanned against their own serum blank, prepared at tne moment of scanning, ca. 12 hours after reaction start.
As shown in figure 3 the average blank on 35 sera obtained with reagents as provided by SKI and with reagents modified according to us, have completely different reaction rates on the CentrifiChem. Otherwise the blank reaction rate was independent of the uric acid concentration in the sample.
Moreover, with the unmodified SKI reagent, the blank reaction rates of fresh sera were different from the blank reaction rate of aqueous standards, dialyzed sera with added uric acid and some control sera ( fig. 4) . Hence the reaction rate with the two reagents, with uricase added, seemed to behave differently ( fig. 3 and 4) . Urica-quant and Sera-pak uric acid seem to give systematic slightly overestimated values throughout the concentration range examined ( fig. 6 and 7 ) in respect to the SKI kit. There may be several reasons for this: some concern the indicator reactions (e. g. non specificity of catalase and of peroxidase) and others might be ascribed to the SKI test: e. g. incomplete recovery of uric acid in sera (denied byHaeckel's data (25)), or re^Qtion not completed in five minutes. This last possibility was not confirmed by our experimental results.
The comparison with a non specific test, the one using 
Discussion
Haeckel pointed out (25) that alcohol dehydrogenase could interfere in the test, when present in sera of hepatic patients; but the same interference would be observed if alcohol dehydrogenase were present as a contaminant in the reagent.
With the aim of demonstrating the validity of this last hypothesis, we added in high serial concentrations alcohol dehydrogenase (from yeast) to pooled normal sera and we obtained the reaction rates which are shown in figure 9 . Nevertheless the reaction trend is different for the two reagents, i. e. the unmodified ( fig. 9 ) and 0.10 - the modified ( fig. 10 ), particularly at lower alcohol . dehydrogenase concentrations. One possibility is that the reaction lag-phase is longer in the presence of (NH 4 )2S0 4 50 mmol/1 at moderate alcohol dehydrogenase concentrations.
Alcohol dehydrogenase uses as its proper coenzyme NAD + , but can also utilize NADP + , particularly when the enzyme is present in large excess (38) .
We presume, however, that when alcohol dehydrogenase is present in short supply, its elective coenzyme should be NAD + .
This nucleotide, present in low concentrations in sera, should be necessary, in this case, to carry on the reaction sequence shown in figure 11 .
Glutamate dehydrogenase provides the reaction catalyzed by alcohol dehydrogenase with reformed NAD + .
When NH 4 is present in excess, a larger quantity of oxidized nucleotide is formed in the reaction catalyzed by glut mate dehydrogenase, delaying for some time the appearance of the reduced nucleotide. 2-oxoglutarate has a similar effect to NH 4 , with respect to the blank increase, but the addition of this substrate gives extremely high absorbances at 340 nm, when used at the same concentrations as (NH 4 
